T ransient entrainment and resetting have been described in a variety of supraventricular tachycardias. 27 (t)   28  29  30  31  32  33  34  35  36  37  38  39  40  41   300  340  350  390  280  315  420  430  355  330  250  250  290  320  400  310  250  410  340  445  338±61   390  350  280  380  330  280  460  340  370  300  300  380  380  430  345  370  290  430  320  240 During spontaneous tachycardia or after its induction with standard cardiac pacing techniques, right apical ventricular extrastimuli were introduced in all patients, scanning diastole in 10-millisecond decrements beginning with a coupling interval 10 milliseconds less than the tachycardia cycle length until the tachycardia was interrupted or the ventricular effective refractory period was reached. Multiple synchronized trains of rapid ventricular pacing at a constant rate were delivered from the same site to overdrive the tachycardia in 31 patients (14 group 1 and 17 group 2 patients). The duration of each train was at least 20 seconds. The pacing cycle length was initially set at 5 to 10 milliseconds less than the tachycardia cycle length and subsequently decreased in 5-to 10-millisecond decrements until the tachycardia was interrupted. Once the patient was in sinus rhythm, to compare with the QRS morphology during resetting and entrainment, single ventricular extrastimuli and trains of rapid ventricular pacing were introduced at similar coupling intervals or cycle lengths.
Electrophysiological Diagnosis
The diagnosis of AVNR and OAVRT was based on established criteria.13-20 Of note were the following: (1) In all except one group 1 tachycardias, a premature ventricular extrastimulus delivered during His bundle refractoriness advanced atrial depolarization with the same activation sequence. (2) In 3 group 1 patients, a premature ventricular extrastimulus delivered during His bundle refractoriness and not conducted to the atria resulted in tachycardia termination. (3) In 23 group 2 tachycardias, atrial activation began before the end of the QRS complex and had an HA interval of less than 60 milliseconds; the remaining group 2 case had the fast-slow form of AVNR. (4) In this patient, the diagnosis was established by the absence of atrial advancement by extrastimuli delivered when the His was refractory; additional evidence was obtained since ablation attempts with DC current resulted in complete atrioventricular nodal block with maintenance of the tachycardia at a similar rate on the atrial level. (5) Table) . Ventricular fusion was observed in the surface QRS complex of at least one extrastimulus producing resetting in all group 1 tachycardias (Table) . Fig 1 is a representative example. In contrast, resetting with ventricular fusion was never observed in group 2 tachycardias (P<.001, Table and Fig 2) . Therefore, the presence or absence of resetting with ventricular fusion distinguishes these two groups of tachycardias without overlapping (Fig 3, top) . When ventricular fusion appeared, it always did so on the extrastimuli producing resetting with the longest coupling interval (always longer than 75% of the tachycardia cycle length), eventually disappearing as the coupling intervals of extrastimuli decreased (Table) . (Table, Fig 5) . Therefore, the presence of ventricular fusion during transient entrainment has a 100% positive and a 92% negative predictive value for OAVRT (Fig 3, bottom) . When ventricular fusion appeared, it always did so on the slowest pacing train, eventually tending to disappear as the pacing cycle length was decreased ( fact, the presence or absence of fusion during transient entrainment has been suggested as a means to localize the area of slow conduction of reentrant tachycardias. In the present study, with a "model" sharing with the former studies the area of slow conduction (the atrioventricular node), the stimulating site (right ventricular apex), and the path of conduction between both (orthodromic conduction), fusion in the QRS complex could be observed in all cases during resetting and in all except one case during transient entrainment. The difference between the previous series and the present study relates to the location of the accessory pathways: they were left sided in all the cases of the former series, whereas they were septal/paraseptal in all of our patients. This finding demonstrates that factors different from the proximity of the stimulating site to the area of slow conduction influence the ability to reset or entrain a tachycardia with fusion.
Rosenthal et all' demonstrated in a group of patients with ventricular tachycardia in the setting of prior myocardial infarction and therefore thought to be due to reentry that ventricular fusion during resetting could be observed if pacing was performed at a site presumably located close to the entrance of the paced wave fronts on the reentrant circuit. Suyama et alW°and our own group9 observed fusion during entrainment of OAVRT incorporating a left free wall accessory pathway if stimulation was performed at the left ventricle. In these studies, stimulation was performed close to the site of entrance of the paced wave fronts in the reentrant pathway (the ventricular insertion of the accessory pathway). In the present series and in a previously reported case,12 the accessory pathways were also located closer to the stimulating site than in previous studies performing right ventricular stimulation4,10 because they were septal/paraseptal and therefore, as decircuit (ie, the atrioventricular node in OAVRT). In picted schematically in Fig 7, closer 1 1 1 1 1,,14,1,1-1 ,, 1,,1,, sponse to rapid ventricular pacing during AVNR tachycardias, but ventricular fusion was never observed in the QRS of paced beats producing resetting and/or entrainment of AVNR (Table) . In orthodromic atrioventricular reciprocating tachycardias with a septal accessory pathway (AP) (A), paced impulses (marked with *) can collide with the ongoing tachycardia wave front (empty arrows) after its ventricular breakthrough (VB), while propagation through the ventricles can engage the ventricular insertion of the accessory pathway (because of its relative proximity to the stimulation site) and consequently reset/entrain the tachycardia. In this situation, collision of wave fronts takes place within the ventricular tissue, producing fusion in the QRS complex. If the accessory pathway is left lateral (B) and thus located far from the stimulation site (the right ventricle), a paced wave front that engages the ventricular insertion of the accessory pathway will collide with the ongoing tachycardia wave front proximal to its VB. Consequently, ventricular fusion will be absent, as found in a previous study. 4 In atrioventricular nodal reentry (C), the exit of the tachycardia circuit to the ventricles (His bundle and bundle branches) is the same as the entrance of any paced ventricular impulse into the circuit (provided there is no abnormal connection between ventricles and atria or atrioventricular node). Therefore, in atrioventricular nodal reentry, paced ventricular impulses that enter the circuit will collide with the ongoing tachycardia wave front proximal to the His bundle, thus precluding exit to the ventricles and ventricular fusion. RV indicates right ventricle and LV, left ventricle.
Other Differences in Resetting and Entrainment of OAVRT and AVNR. Practical Implications of Fusion During Resetting/Entrainment It has been previously noted that resetting with single extrastimuli is easier in OAVRT (particularly with septally located pathways) than in AVNR.2324 We also found that resetting was more frequent in OAVRT than in AVNR; however, the incidence of resetting in AVNR approached 50%, higher than in previous studies. 23, 24 Miles et aP24 noted that the degree of prematurity necessary to advance the atria with ventricular extra-stimuli delivered during supraventricular tachycardia, the so-called preexcitation index, could distinguish OAVRT from AVNR. Our findings are in complete agreement with this study, since the longest coupling intervals of extrastimuli resetting OAVRT were longer than those resetting AVNR. More recently, a similar index was derived for entrainment (entrainment index) but only studied for OAVRT. 25 The advantage of the entrainment index, in essence similar to the preexcitation index, is its more general application, even in OAVRT, in which the preexcitation index could not be calculated. 25 Our finding that entrainment could always be produced in AVNR suggests that the entrainment index could be used for the differential diagnosis of SVT in a more general fashion.
In view of our findings, the presence or absence of ventricular fusion during resetting or entrainment can be considered among the electrophysiological phenomena useful in the differential diagnosis of supraventricular tachycardia with concentric atrial activation. While sharing with the other described indexes the limitations related to the requirement of a sustained and stable tachycardia, it has its own advantages. First, it can be observed in most instances during rapid ventricular pacing, thus avoiding the limitation appearing when single extrastimuli do not advance the atria (we observed that in one OAVRT and Miles et aV24 observed in 2 cases of OAVRT with posteroseptal pathways). Second, it avoids difficulties in reproducibility of measurements; some authors25 claim different values for the preexcitation index, and this could be related to factors such as the interelectrode distance of the catheters or the way in which intervals are measured (to the stimulus artifact or to the local electrogram). Third, it can be easier to obtain during the study, since it does not require measurements; this can speed up the diagnostic workup, which is particularly critical in the present ablation "era," when diagnostic and therapeutic procedures tend to be performed in one session.26
